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Abstract 
The study investigated phonological patterns of bilingual (Cantonese-English) children.  
Forty-six bilingual (Cantonese-English) children aged between 24 months to 68 months, with 
Cantonese as their dominant language, were recruited from Hong Kong families.  Cantonese 
Segmental Phonology Test (So, 1993) and Goldman Fristoe Test of Articulation (Goldman & 
Fristoe, 1986) were used to elicit Cantonese and English speech samples respectively.  The 
results show that participants showed phonological processes, which could be classified into 
three types: expected, delayed and atypical.  Participants made more delayed phonological 
processes and atypical phonological processes in English than Cantonese.  Interference and 
universal markedness were used to explain for the unique phonological patterns.  The results 
imply it is inappropriate to base on monolingual data for diagnosis and management of 
phonological disorders of bilinguals. 
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The Phonological Patterns of bilingual (Cantonese-English) Children 
Bilingualism is a very popular phenomenon of the world, and about half of the world’s 
population is bilingual (Garcia & Otheguy, 1987).  An increasing number of parents in Hong 
Kong speak both English and Cantonese to children and more children are raised up by 
English-speaking maids.  Many children in Hong Kong are exposed to Cantonese and 
English before attending school.  Moreover, there is an increasing level of concern about the 
advantages and disadvantages of learning two or more languages simultaneously in young 
childhood. However, there are limited investigations on phonological patterns of bilingual 
children comparing with investigations on bilingual syntax, pragmatics and lexicon (Holm & 
Dodd, 1999).  Studies of bilingual phonology are “Cinderella of bilingual studies” (Watson, 
1991, p.25). 
There are different definitions of “bilingual”.  It means the speaker can control the two 
languages in a native-like manner (Bloomfield, 1933).  Haugen defined bilingual as the 
situation that the speaker of a language used the other language to produce completely 
meaningful utterances (Haugen, 1953).  Weinreich defined bilingual as the situation that 
speakers could use the two language systems alternatively (Weinreich, 1967).  In this study, 
“bilingual” is based on the definition that a child has knowledge on more than one language to 
whatever degree (Goldstein & Washington, 2001) because it is a definition commonly used by 
researchers.  Romaine (Romaine, 1995) classified bilingual children into six groups, with 
classification based on the parents’ native language, dominant language of the society and the 
language parents used to talk to their child (refer to Appendix A for the six types).  Language 
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development of the two languages is different for different types of bilingual children. 
Developmental speech disorders affect 3 to 10% of children, the increasing number of 
bilingual children imply speech therapists may receive increasing caseload on bilingual 
speech disorders (Kirkpatrick & Ward, 1984; Enderby & Phillipp, 1986).  However, due to 
the limited information of bilingual phonology, for example, limited information about the 
developmental norms of bilingual children, clinical management of bilingual children with 
phonological disorders is a difficult task, Navarro, Pearson, Cobo-Lewis, and Oller (as cited 
by Holm & Dodd, 1999) suggested that “bilingual children might follow different ways to 
achieve the same objective, so one should not treat a bilingual speaker as the combination of 
two monolingual speakers (Duncan, 1983).  It is difficult to base merely on monolingual 
data for diagnosis and management of phonological disorders of bilingual children, otherwise, 
speech therapists may misdiagnose children with or without communication disorders and 
assign them into inappropriate sub-groups (Yavas & Goldstein, 1998). 
Recently, more studies were done giving evidence that bilingual children have two 
separate phonological systems (Dodd & Holm, 1999a, 1999b).  Dodd, Holm and Li, (1997) 
investigated bilingual (Cantonese-English) children with phonological disorders, the results 
indicated that subgroups of phonological disorders found in monolingual populations 
(articulation disorders, delay, consistent deviant, and inconsistent deviant) could also be 
applied in bilingual population.  In the longitudinal study of Holm and Dodd, (1999) it was 
found that the two typically developing bilingual (Cantonese-English) children made atypical 
phonological processes of monolinguals.  These atypical patterns were related to 
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phonological disordered patterns of monolinguals.  However, there were only two 
participants in this study, studies including more participants will be needed to find out if a 
larger group of bilingual (Cantonese-English) children show atypical phonological processes.  
Dodd, So and Li (1996) investigated sixteen bilingual (Cantonese-English) children aged 25 
to 51 months in UK, with Cantonese as dominant language of the participants.  The 
participants showed expected, delayed and atypical phonological processes of monolinguals.  
In this study, the most common delayed and atypical phonological process showed by the 
participants and the explanation for showing these phonological processes were not given in 
details.  Navarro et al., (1995), found that their bilingual (English-Spanish) participants did 
not show atypical phonological processes.  This implies that further studies on the 
combination of different languages will need to be done to investigate if language 
combination will affect phonological patterns of bilingual children. 
 
Purposes of the study 
This study is done to address the following issues: 
1)  Do bilingual children make phonological processes? 
2) If so, are the phonological processes different from monolingual children due to the 
difference in language environment? 
3) Can their processes be classified into expected, delayed and atypical phonological 
processes compared with monolingual data? 
4) Do bilingual (Cantonese-English) children make the same number and types of atypical 
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phonological errors in Cantonese and English? 
5) Do bilingual (Cantonese-English) children make the same number and types of delayed 
phonological processes in Cantonese and English? 
The results are important for clinical purposes as they provide information on which 
processes are typical among bilingual (Cantonese-English) children.  Such information helps 
to differentiate phonological disorders from normal development in the bilingual population. 
 
Method 
Participants 
Forty-six children who spoke both Cantonese and English were recruited in Hong Kong 
including 27 males and 19 females.  All participants belonged to type six bilingual children 
according to the classification of Romaine (1995), as some sectors of the community is 
bilingual, participants’ parents are all bilinguals, and their parents use both English and 
Cantonese to talk to them. 
The participants aged between 24 to 68 months (mean age: 48.74 months).  They had 
no cognitive or hearing problems according to parental reports.  None of the participants in 
the study was diagnosed of having a communication disorder.  All participants were born in 
Hong Kong by couples who spoke both Cantonese and English.  Some of the participants 
had English-Speaking maids at home.  Dominance is defined as the situation that a child is 
more capable in one of the languages, which may be caused by a greater exposure to that 
language than the other (Watson, 1991).  Cantonese is the dominant language of Hong Kong, 
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all parents of the participants talked to the participants in Cantonese, so the dominant 
language of the participants was Cantonese.  Participants attended kindergartens 
(International, Chinese or Anglo-Chinese) or English playgroups at daytime.  All 
participants were exposed to and spoke English at home, at school or in the playgroups (Refer 
to Appendix B for participants’ details). 
 
Materials 
Speech samples in English and Cantonese were elicited using standardized assessments. 
The Cantonese Segmental Phonology Test, including all Cantonese segments and tones, was 
used to elicit speech production in Cantonese (So, 1993).  It consists of 31 pictures of for 
eliciting single words and five pictures of a story for eliciting connected speech.  Goldman 
Fristoe Test of Articulation (1986) was used to elicit English speech samples.  It consists of 
35 plates of common objects and nine plates of two stories, including all English consonants, 
monothongs and diphthongs, and 11 common English clusters.  Reynell Developmental 
language scale (Reynell & Hurtley, 1987) and Peabody Picture Vocabulary Test (Dunn & 
Dunn, 1997) were used to assess the language ability of the participants.  Informal oral 
motor screenings checking the mobility of tongue and lips were performed (Refer to 
Appendix C and Appendix D for the stimuli of the Cantonese articulation assessment and the 
English articulation assessment respectively). 
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Procedures 
Participants were tested individually by a final-year student speech therapist, who had 
training in English and Cantonese phonology.  Participants were tested in a quiet room 
accompanied by their caretakers either at their home or in the playgroup.  Participants 
received language and phonological assessments of English first.  A break was given before 
starting the language and phonological assessments of Cantonese.  Participants were given a 
break whenever necessary during the data collection process.  They were given a small gift 
(candies, stickers or picture books) after finishing the tasks. 
Transcription was done online or within the same day.  Speech samples were recorded 
by a Panasonic MD player or an Aiwa cassette recorder for later analysis.  Second 
transcription was done for 10% of the data to calculate the inter-rater and intra-rater reliability.  
Table 1 shows the inter-rater reliability and the intra-rater reliability. 
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Table 1 
Inter-rater and intra-rater reliability 
Inter-rater reliability Intra-rater reliability 
Cantonese 
SIWI: 100% 
SIWW: 98.8% 
SIWF: 96.4% 
V and D: 100% 
Tones: 100 
English 
SIWI: 97.4% 
SIWW: 96.4% 
SFWF: 94.4% 
V, D and T: 96% 
Cantonese 
SIWI: 98.4% 
SIWW: 100% 
SFWF: 98.8% 
V and D: 100% 
Tones: 100% 
English 
SIWI: 94.6% 
SIWW: 97.2% 
SFWF: 95.2% 
V, D and T: 99.6% 
Note. SIWI: syllable initial word initial; SIWW: syllable initial within word; SIWF: syllable 
initial word final; V and D: Vowels and diphthongs; V, D and T: vowels, diphthongs, and 
tripthongs 
 
If the participants failed to name pictures or re-tell stories of the articulation assessments 
in English or Cantonese; semantic cues, binary choice questions, syllabic cues or phonemic 
cues were used to elicit target productions.  If the above strategies failed to elicit target 
productions, imitation would be used.  Both the spontaneous speech samples and imitated 
speech samples were used for analysis. 
Parents of the participants were asked to fill in a questionnaire about the background 
information of the participants (Please refer to appendix E for the sample of the 
questionnaire). 
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Results 
Participants of this study showed phonological processes in English and/or Cantonese.  
Errors were classified as a phonological process if they occurred in the speech sample of a 
language of a participant for two times or more.  The phonological processes could be 
classified into three types: expected, delayed and atypical (Dodd, So & Li, 1997).  Expected 
phonological processes were the phonological processes made by more than 10% of 
monolingual children of the same age.  Delayed phonological processes were the 
phonological processes made by more than 10% of monolingual children of younger age.  
Atypical phonological processes were the phonological processes made by less than 10% of 
the monolingual children or those that have not been reported in the study of monolingual 
children (So & Dodd, 1995; Lowe, 1994). 
 
Quantitative analysis 
Descriptive statistics.  Descriptive statistics were done using the program Statistica, the 
results are summarized in table 2, showing the mean, standard deviation, maximum, minimum 
and average numbers of delayed phonological processes, atypical phonological processes and 
percentage of phonemes correct of each participant. 
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Table 2  
Mean, standard deviation, maximum, minimum, and average number of delayed phonological 
processes, atypical phonological processes and percentage of phonemes correct. 
 Number of delayed 
phonological processes 
 Number of atypical 
phonological processes 
 % of phonemes correct 
 Mean: SD: Min, 
Max: 
 Mean: SD: Max: 
Min: 
 Mean: SD Max: 
Min: 
English 2.41 1.26 0 
5 
 2.26 1.22 6 
1 
 79.8 : 6.95 88.4 
55.8 
Cantonese 0.30  0 
2 
 0.28  0.81 5 
0 
 96.79 3.73 100 
81.6 
Note.  SD: standard deviation, Max: maximum, Min: minimum 
 
Inferential statistics.  t-tests for dependent samples were used to find if there are 
differences between: 1) Number of delayed phonological processes in English and Cantonese 
2) Number of atypical phonological processes in English and Cantonese 3) Percentage of 
phonemes correct in English and Cantonese.  The results reveal that  
1) The difference between the number of delayed phonological processes in English and 
Cantonese is statistically significant (t(45) = 10.31, p< .05). 
2) The difference between the number of atypical phonological processes between 
English and Cantonese is statistically significant (t(45) = 11.71, p< .05) 
3) The difference between the percentage of phonemes correct in English and Cantonese 
is statistically significant (t(45) = -22.93, p< .05) 
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Qualitative analysis 
Qualitative analysis was done to investigate the types of expected, delayed and atypical 
phonological processes of the participants.  English and Cantonese phonological processes , 
which were classified according to the above types, are listed in Table 3. 
 
Delayed phonological processes of English.  All participants in this study showed 
delayed phonological processes from one to five.  From the quantitative analysis, 
participants made more delayed phonological processes in English than Cantonese.  Types 
and examples of the delayed error patterns are given as: 
Final consonant deletion: Christmas /khrIsmə s/ Æ [khrIsmə ], ball /bɔl/Æ [bɔ] 
Fronting: sheet: /ʃ It/Æ[sIt], church: /ʧ hɝ ʧ / Æ[ʦ hɝ t] 
Weak syllable deletion: telephone /thεlə fon/ Æ [thεfon] 
Gliding: light /laIt/ Æ [jaIt], Ricky /rIki/ Æ [wIki] 
Cluster reduction: blue /blu/Æ[bu], plane /phlen/ Æ [phen] 
Vowel substitution or diphthongs simplification: finger /fIŋgɚ / Æ [fIngɔ] 
 
Atypical phonological processes of English.  All participants in this study showed 
atypical phonological processes in English ranging from one to six.  According to the 
quantitative analysis, participants made more atypical phonological processes in English than 
Cantonese.  Types and examples of atypical phonological processes are: 
Initial consonant deletion: Ricky /rIki/Æ[Iki] 
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Medial consonant deletion: toothpaste /thuɵ pest/Æ[thupest] 
Nasalization: yellow /jεlo/Æ[jεno], light /laIt/ Æ [naIt] 
Aspiration: wagon /wægən/ Æ [wækhən],  
Prevocalic Devoicing: dog /dɔg/Æ[tɔk], ball /bɔl/Æ [pɔl] 
Addition: sheet /ʃ it/ Æ [ʃ ipt] 
Final stops unreleased: light /lɐIth/ Æ [lɐIt], cup /khΛph/Æ[khΛp] 
Affrication: shovel /ʃ Λvl/ Æ [tsΛvl] 
Lateralization: yawns /jɔns/Æ [lɔns],  
Backing: Santa /sænta/ Æ [ʃ ænta], lamp /læmp/ Æ [lænp] 
Frication: light /lɐIt/ Æ [lɐIs] 
 
Delayed phonological processes of Cantonese.  Twenty-eight percent of the participants 
showed delayed phonological processes from 0 to 2.  Types and examples are listed below:  
Vowel or diphthongs substitution “滑梯” (slide) /wɐt22 tɐi55/Æ[wɐt22 thei55]  
Affrication: “星期” (week) /siŋ55 kei21 / Æ [tsiŋ55 kei21] 
Deaspiration: “裙” (skirt) /kwhɐn21/ Æ [kwɐn21] 
Fronting: “眼” (eye) /ŋan23/ Æ [nan23] 
Stopping: “韆鞦” (swing) /tshin55 tshɐu55/ Æ [thin55 thɐu55]   
 
Atypical phonological processes of Cantonese.  Twenty percent of the participants made 
atypical phonological errors.  Each participant made 0 to 5 atypical phonological errors. 
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Types and examples are listed below: 
Final consonant deletion: “糖” (candy) /thɔ ŋ25/ Æ [thɔ 25] 
Backing: “食” (eat)  /sik2/ Æ [ʃ ik2] 
Aspiration: “西瓜” (watermelon) /sɐi55 kwa155/ Æ [sɐi55 kha55] 
Gliding: “梨” (pear) /lei25/ Æ[jei25] 
Final consonant release: “襪” (sock) /mɐt2/Æ[mɐth2], duck /ap3/Æ[aph3] 
Nasalization: “pear” /lei25/Æ[nei25] 
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Table 3 
Phonological processes of Cantonese and English (Number of participants involved) 
 Expected  Delayed  Atypical 
English Final consonants 
deletion (7) 
Cluster reduction 
(16) 
Weak syllable 
deletion (5) 
Deaffrication (3) 
Gliding (11) 
Stopping (33) 
Fronting (12) 
 
 Vowels/diphthongs 
substitution (13) 
Final consonants deletion 
(4) 
Weak syllable deletion 
(1) 
Fronting (18) 
Gliding (13) 
Cluster reduction (9) 
 Initial consonant deletion (1)
Medial consonant deletion 
(5) 
Final stops unreleased (25) 
Pre-vocalic devoicing (46) 
Backing (6) 
Affrication (11) 
Lateralization (1) 
Frication (1) 
Nasalization (2) 
Addition (15) 
Denasalization (1) 
Migration (1) 
Deaspiration (3) 
Cantonese   Diphthongs/vowels 
simplification (9) 
Affrication (1) 
Fronting (1) 
Stopping (2) 
Deaspiration (1) 
 Frication (2) 
Backing (1) 
Final consonants deletion (2)
Nasalization (1) 
Aspiration (1) 
Gliding (2) 
Final stops release (4) 
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Discussion 
When children acquire the phonological systems of two languages, interference of the 
two phonological systems may occur, and the dominant language interferes with the 
non-dominant one (Yavas, 1998).  It is very common for a child to use the dominant 
language as a base for learning the phonological system of the non-dominant language, which 
means super-imposing the known system on the unknown one.  This phenomenon will be 
observed more frequently when the dominant language system is much easier to be acquired 
than the non-dominant language system (Watson, 1991).   Monolingual Cantonese-speaking 
children acquire the phonological system with similar orders as monolingual 
English-speaking children, but with more rapid rate.  Seventy-five percent of monolingual 
Cantonese-speaking children master their Cantonese phonological system at the age of 3;06.  
However, most monolingual English-speaking children have not mastered their phonological 
system before the age of 5;0 (Prather, Herdick & Kern, 1975).  The above results suggest 
that the Cantonese phonological system is easier to be acquired than the English one.  It is 
not unexpected to observe that Cantonese interferes with the production of English more than 
English interferes with the production of Cantonese in the speech of the participants.   
For the delayed phonological processes, Watson (1991) suggested that the acquisition of 
the phonological system of a language involved different tasks.  Firstly, a child had to 
recognize variant acoustic patterns.  Secondly, he/she had to deduce the opposition of a 
phonological system. Thirdly, he/she had to relate the variant acoustic patterns with the 
The Phonological Patterns       17
phonological system.  Fourthly, he/she had to master the correct articulatory gestures to 
produce acoustic patterns, which would be satisfactory as a native standard.  Apart from the 
above procedures, a bilingual child had to learn to recognize that he/she was receiving input 
from two different languages, and to identify the language the input cam from.  Leonard 
(1985) suggested that children were active learners who sought to create knowledge from 
input of the environment.  Children tried to abstract knowledge about the nature of the 
phonological system that they had to acquire.  When a bilingual child acquired phonology, 
he/she was exposed to two languages, the amount for exposure for each language would be 
relatively less by comparing with monolingual children.  For this reason, it is not surprising 
that bilingual participants showed delayed phonological processes.  From the results of the 
language tests (Reynell & Hurtley, 1987; Dunn & Dunn, 1997), it is common to find that 
participants showed language delay in vocabulary, syntax and language content.  When a 
child has language delay, he/she is prone to have phonological delay (Bernthal & Bankson, 
1998), so it is expected that he/she will make delayed phonological processes.  Moreover, by 
comparing the percentage of phonemes correct in English and Cantonese, it was found that 
the participants obtained lower percentage of phonemes correct in English than Cantonese, 
which means the English phonological system was less mature than the Cantonese 
phonological system.  Language delay and immature phonological systems are two of the 
reasons for the participants showing more delayed phonological processes in English than 
Cantonese.  This phenomenon supports the belief that the dominant language will be less 
affected by bilingualism (Romaine, 1995). 
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  All participants made atypical phonological processes in English.  Bilingual 
(Cantonese-English) children make atypical phonological processes because they are not able 
to process the two phonological systems in enough details to choose the correct realization 
rules for the corresponding phonological system (Holm & Dodd, 1999).  Children are active 
learners aiming at finding out the contrasts between words in a phonological system (Leonard, 
1985).  Children may select wrong parameters of a phonological system as salient features, 
resulting in the production of atypical phonological processes.  As bilingual children are 
exposed more to the two phonological systems, they will gradually abstract the correct 
parameter and the atypical phonological processes will be suppressed (Dodd et al, 1997).   
 Participants made more delayed phonological processes and atypical phonological 
processes in English than Cantonese, which supports Romaine’s claim that the dominant 
language will be less affected by bilingualism (Romaine, 1995). 
 There are different plausible explanations explaining why bilingual children made 
delayed phonological processes and atypical phonological processes comparing with 
monolinguals.  They are discussed in the following paragraphs. 
 
Interference 
Interference means the dominant language influences the acquisition of the 
non-dominant language.  There are different ways that the dominant language interferes with 
the non-dominant one. 
Bilingual children attempt to maintain the structure of the dominant language.  Yavas 
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(1998) suggested that bilingual children tried to maintain the structure of the dominant 
language in acquiring the other language.  The finding that participants deleting English final 
consonants supports this hypothesis.  In Cantonese, syllabic structures are relatively simple 
in the combination of (C)-V-(C), with the vowel as an obligatory component, and Cantonese 
only allows voiceless stop and nasals as final consonants.  Many Cantonese syllables are 
open rather than closed.  In this study, all participants showed the phonological process of 
final consonant deletion (e.g. “ball” /bɔ l/Æ [bɔ ]), which is a process being suppressed 
before 3;0 for monolingual English-speaking children (Lowe, 1994).  Deleting English final 
consonants resulted in the production of open syllables, which could be explained by the 
participants’ attempt to maintain the syllabic structure of Cantonese. 
Medial consonant deletion of English (e.g. “toothpaste” /thuɵ pest/Æ[thupest]) is another 
example supporting this hypothesis.  Cantonese is a syllabic language, with consonants at 
syllable initial and syllable final positions.  In contrast, English words are mainly 
polysyllabic, with consonants at the position of word initial, medial or final.  Participants 
who had Cantonese as their dominant language tended to maintain Cantonese syllabic 
structure by deleting consonants at word medial position of English words, resulting in the 
phonological process of medial consonant deletion in English.  
 
Over-generalization of phonological processes.  When acquiring the phonological 
system of a language, children may systematically substitute, delete or assimilate phonemes, 
which make speech different from the adult standard, resulting in the production of 
The Phonological Patterns       20
phonological processes (Lowe, 1994).  Participants over-generalized developmental 
phonological processes from one language to the other, resulting in the production of atypical 
phonological processes, especially applying Cantonese phonological processes in producing 
English.  Affrication (e.g. “食” /sik2/ Æ [tsik2]) is a developmental phonological process in 
Cantonese and it is applied by more than 10% of monolingual Cantonese-speaking children 
before the age of 2;11 (So & Dodd, 1995).  In contrast, it is atypical for monolingual 
English-speaking children to show this process.  Participants over-generalized affrication 
from Cantonese to English, resulting in the production of the atypical phonological process. 
Participants deaspirated English stops resulting in the atypical phonological process 
called deaspiration.  English stops are contrasted by voicing and Cantonese stops are 
contrasted by aspiration.  In English, stops are not aspirated only when they follow the 
phoneme /s/, (e.g. “speed” /sphId/ Æ [spid]).  When English-speaking monolingual children 
have not acquired the production of aspirated stops in English, they tend to use voiced stops 
to substitute for the aspirated stops.  Deaspiration is a developmental process in Cantonese.  
Cantonese-speaking monolingual children tend to substitute aspirated stops with unaspirated 
cognate when they failed to produce the aspirated stops.  This study show that some 
participants used deaspirated stops in English to substitute for the aspirated ones.  
Participants showed the atypical phonological process, deaspiration, can be explained by the 
over-generalization of Cantonese typical phonological process in producing English. 
Gliding is a developmental phonological process in English.  However, when gliding is 
applied in Cantonese, it results in the production of atypical phonological process.  In this 
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study, some participants over-generalized gliding from English to Cantonese, resulting in the 
production of atypical phonological process in Cantonese. 
Final consonant deletion is a developmental phonological process in English (e.g. “bed” 
/bεd/ Æ [bε]).  When the participants applied the process of final consonant deletion in 
Cantonese, participants made atypical phonological process. 
 
Over-generalization of phonemes.  Children may apply the language-specific phonemes 
of one language to another, the production of atypical phonological processes will be the 
result.  The alveolar affricate /tsh/ is a Cantonese-specific phoneme, it is rare for monolingual 
English-speaking children to use /tsh/ to substitute for phonemes they have not acquired.  In 
this study, when the participants had not acquired the production of /tʃ / in English, they 
tended to produce /tsh/ in substituting for /tʃ / (e.g. “church” /ʧ ɝ ʧ / Æ[ʦ hɝ t].  It is 
possible for a bilingual child to over-generalize phonemes from one language to the other, 
which violate the phonotactic constraint of a language.  
The other phonological process supporting this hypothesis is pre-vocalic devoicing.  All 
Cantonese stops are not voiced.  Voicing is the contrast of English stops and it is atypical for 
monolingual English children to devoice stops at the pre-vocalic position.  All participants of 
this study devoiced stops at the pre-vocalic position in producing English words.  This can 
be explained by the hypothesis that participants over-generalized Cantonese stops from 
Cantonese to English resulting in the process of pre-vocalic devoicing in English. 
Some participants used the interdental fricative /θ/ in substituting for /t/ in their 
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Cantonese speech samples (e.g. “襪” /mɐ t2 / Æ [mɐ θ2]).  /θ/ is an English-specific 
phoneme.  The results indicate that it is possible for bilingual children to apply a 
language-specific phoneme to the other language resulting in their unique phonological 
patterns. 
 
Over-generalization of phonological rules of one language.  It is common for 
monolingual Cantonese-speaking children to denalisalize alveolar nasals at the word initial 
position (e.g. “牛奶” (milk) /nai23/ Æ [lai23]).  In contrast, it is not appropriate to do so in 
English.  In this study, some participants denasalized /n/ in English by interpreting /n/ and /l/ 
as allophones in both language.  This interference pattern is called under-differentiation, 
which means children are confused with two sounds of the secondary system because the 
sounds are not distinguished in the primary system (Yavas, 1998).  Bilingual children may 
over-generalize phonological rules from one language to another, resulting in the production 
of atypical phonoogical processes.   
Initial consonant deletion is non-developmental in both English and Cantonese, however, 
it is appropriate to delete Cantonese velar nasal /ŋ/ in Cantonese (e.g. “眼” (eye) /ŋan23/ Æ 
[an23]).  Participants in this study over-generalized this phonological rule from Cantonese to 
English resulting in initial consonant deletion in English. 
 Some participants did not release final stops in English (e.g. “cup” /kΛph/ Æ [kΛp]), 
which can be explained by the over-generalization of phonological rules.  Stops are not 
released at the word final position in Cantonese.  Participants might over-generalize this 
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phonological rule from Cantonese to English resulting in the production of atypical 
phonological process in English.  In contrast, some participants release final stops in 
Cantonese (e.g. “襪” (sock) mɐtÆ[mɐth]), this is an example of over-generalizing the English 
phonological rules in producing Cantonese. 
 
Universal markedness.  
 Yavas (1998) suggested that universal markedness is another plausible explanation for 
the unique phonological patterns of bilingual children.  This means that children tend to 
substitute or delete marked phonemes or phonemes at the marked word positions.  In this 
study, /l/ at the word final position was deleted by all participants in their English speech 
samples.  This can be explained by universal markedness that word final position is the most 
marked position for acquiring liquids in all languages, as it has least acoustic salience 
comparing among different word positions.  Liquids are perceived easier at the word initial 
position (e.g. “light” /lɐIt/) than the syllabic position (e.g. “table” /theibl/), followed by the 
intervocalic position (e.g. “parent” /phεrənt/) and the postconsonantal position (e.g. “from” 
/frəm/).  The most difficult position for the production of liquids is the post-vocalic position 
(e.g. “ball” /bɔl/).  This can explain why participants showed much difficulty in producing 
final consonants /l/ in English because /l/ is most marked at the word final position. 
All participants in this study devoiced final stops (e.g. “dog”: /dɔ g/Æ[dɔ k]).  Word 
final position is the marked position for producing voiced stops whereas an unmarked 
position for producing the voiceless stops in different languages (Yavas, 1998).  Therefore, it 
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is likely to observe that most bilingual children devoiced final stops in English. 
Abstracting wrong parameter of the phonological system 
Some phonological processes are difficult to be explained by the theory of interference 
and universal markedness, such as backing, aspiration and frication.  These patterns are 
atypical phonological processes of both languages.  Dodd et al. (1996) suggested that the 
differences in mental processing between monolinguals and bilinguals, could explain the 
phenomenon of bilingual children making atypical phonological processes.  As this domain 
needs to be further investigated, the reason for making atypical phonological processes (relate 
to phonological disorders of both English and Cantonese) is unknown at present. 
 
Apart from the types of phonological processes used by typically developing bilingual 
participants, other findings about the unique phonological patterns of bilingual 
(Cantonese-English) children were discussed in the following paragraphs. 
 
Shared atypical phonological processes 
In the study of Dodd at al. (1997), the two participants with phonological disorders used 
particular atypical phonological processes across language, for example, they applied initial 
consonant deletion in English and Cantonese.  In this study, it was found that none of the 
participants used an atypical process in both languages, which implies that typically 
developing bilinguals tend to use language-specific atypical processes.  It is one of the 
features that helps distinguish between typically developing bilingual children and 
phonological disordered bilingual children. 
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Duration of atypical processes 
Atypical phonological processes found by Holm and Dodd (1999) were transient.  
Pre-vocalic devoicing was shown by all participants of this study.  As this study is not a 
longitudinal study, it is difficult to conclude if the atypical process is transient or not.  If this 
process is not transient, how can we explain this phenomenon?  Ball (1984) suggested that 
when a bilingual child was exposed to two languages, interference of the two phonological 
systems happened.  When this child had increasing exposure to a language, he began to 
acquire the correct production of phonemes of this language, and the interference pattern 
might reverse.  The difference in findings between this study and the study of Holm and 
Dodd (1999) maybe accounted by the amount of exposure and quality of input.  Cantonese is 
the dominant language of Hong Kong, and participants mainly received English language 
input from their parents and teachers either at the kindergarten or at the playgroup.  From the 
existing literature, it is unknown for the amount of exposure a child needs to suppress the 
atypical phonological processes.  It is difficult to conclude if the amount of exposure is too 
little for the participants to suppress pre-vocalic devoicing.  For the quality of exposure, it is 
not known if the parents’ English consists of error interfered by Cantonese.  When the 
participants were exposed to input from their parents, their production would be affected.  
As the speech productions of parents in English were not assessed, the results were unknown.  
It is difficult to conclude if the atypical phonological processes and delayed phonological 
processes of the participants were not transient or the difference observed between this study 
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with the one of Holm and Dodd (1999) was due to difference in sampling. 
 
Number of atypical phonological processes 
Phonologically disordered children produced many atypical phonological processes in 
their speech production.  Dodd et al. (1997) investigating two phonological disordered 
participants, it was found that they used in average six atypical phonological processes in 
Cantonese and five atypical phonological processes in English.  In this study, children used 
2.3 and 0.3 atypical phonological processes in average in English and Cantonese respectively, 
which were fewer than the number of phonological processes used by disordered population.  
 
Pattern of phonological processes 
 Although some of the phonological processes were shown by the participants of all ages, 
the patterns were different for different participants.  For example, all bilingual 
(Cantonese-English) participants deleted final consonants in their English production, 
Younger participants (2;0-2;11) tended to delete final consonants including stops, nasals, 
fricative and affricates.  Older participants (3;0-5;05) tended to delete final consonants of 
liquids including /l/.  Though a particular phonological process was found in all participants, 
the simplification patterns of the participants differed.  One cannot conclude a child is 
developing typically, only by the evidence that he/she demonstrates a phonological process 
similar to the phonological process produced by participants of bilingual studies.    The 
simplification patterns of this child must be compared with the simplification patterns of the 
The Phonological Patterns       27
participants of the bilingual studies. 
 
Clinical implication 
The above findings support the idea that a bilingual child is not the combination of two 
monolingual children (Duncan, 1998).  They have unique patterns in their phonological 
development.  They show phonological processes, which can be classified into three types: 
expected, delayed and atypical. When a speech therapist finds a child making delayed 
phonological processes or atypical phonological processes, the types of phonological process 
and the error pattern should be investigated carefully.  Though bilingual children may show 
the same developmental phonological processes as those of the monolingual population, the 
simplification patterns of the bilinguals are unique, which cannot be diagnosed as having 
phonological disorders.  Phonological disordered bilingual children usually show more 
atypical phonological processes comparing with typically developing bilingual children with 
the same linguistic background.  Moreover, phonological disordered children tend to use 
their atypical processes cross-linguistically, causing greater harm on their speech intelligibility 
than typically developing bilingual children.  
 
Further investigations 
The findings of this study are different from those of the other studies (Dodd et al., 1996; 
Holm & Dodd, 1999), which need to be further investigated.  Firstly, it was not mentioned in 
other studies that bilingual (Cantonese-English) children showed the process of pre-vocalic 
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devoicing.  Future studies are needed to investigate the prevalence of pre-vocalic devocing 
as it harms the speech intelligibility of English of the children.  Longitudinal studies are 
needed to investigate if this atypical phonological process persists in bilingual population or 
not.  Secondly, participants showed more atypical phonological processes and delayed 
phonological processes in English than Cantonese, which is different from the finding of the 
study of Dodd et al (1996).  In the study of Dodd et al (1996), children made more atypical 
phonological processes in Cantonese than English and made the same number of delayed 
phonological processes in English and Cantonese.  Further investigations will be needed to 
find out if the bilingual (Cantonese-English) children show more atypical phonological 
processes and delayed phonological processes in English than Cantonese.  If not, whether 
the difference observed between these this study and the study of Dodd et al. (1996) was due 
to difference in sampling.  By knowing that a bilingual child produces more delayed 
phonological processes or atypical phonological processes in a particular language, the results 
can be used for clinical diagnosis.   
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Appendix A 
Subtypes of bilingual children (Romaine, 1995) 
Type 1: ‘One person – one language’ 
Parents: Native languages of the parents are different, and they have some competence in the 
other’s language. 
Community: One of the parents speaks the dominant language of the society. 
Strategy: The parents speak their own native language to the child from birth. 
 
Type 2: ‘Non-dominant home language’ / ‘One language – One environment’ 
Parents: Parents do not have the same native language. 
Community: One of the parents speaks the dominant language of the society. 
Strategy: Parents speak the non-dominant language to the child, and the child was exposed to 
the dominant language in the society only, especially in nursery. 
 
Type 3: ‘Non-dominant home language without community support’ 
Parents: Both parents’ native languages are the same. 
Community: The dominant language of the community is different from the parents’. 
Strategy: Both parents speak their own language to the child. 
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Type 4: ‘Double Non-dominant Home language without community support’ 
Parents: Native languages of the parents are different. 
Community: Either of the parents’ dominant language is not the same as that of the 
community. 
Strategy: Both parents speak their native language to the child since birth. 
 
Type 5: ‘Non-native parents’ 
Parents: Both parents have the same native languages. 
Community: The dominant language of the community is the same as that of the parents. 
Strategy: One of the parents talks to the child using his/her non-native language. 
Type 6: ‘Mixed languages” 
Parents: Both parents are bilingual. 
Community: Sectors of the community may also be bilingual. 
Strategy: Parents mixed languages and code-switch. 
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Appendix B 
Participants’ details (code, age, and gender) 
Participants Age Gender 
1 2;0 F 
2 2;04 M 
3. 2;05 M 
4 2;09 M 
5 2;09 M 
6 2;10 M 
7 2;10 M 
8 3;01 M 
9 3;02 F 
10. 3;04 M 
11. 3;04 M 
12 3;05 M 
13. 3;06 M 
14 3;04 F 
15 3;06 M 
16 3;06 M 
17 3;09 M 
18 3;09 M 
19 3;09 M 
20 3;11 F 
21 4;0 M 
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22 4;01 M 
23 4;0 M 
24 4;01 M 
25 4;02 M 
26 4;04 M 
27 4;04 M 
28 4;04 F 
29 4;05 F 
30 4;05 M 
31 4;06 M 
32 4;06 F 
33 4;06 M 
34 4;06 F 
35 4;07 F 
36 4;09 M 
37 5;0 F 
38 5;0 M 
39 5;04 F 
40 5;05 F 
41 5;05 F 
42 5;06 M 
43 5;06 F 
44 5;07 F 
45 5;08 F 
46 5;08 F 
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Appendix C 
Stimuli of Cantonese Segmental Phonology Test (So, 1993) 
1 眼 ŋan23 19 床 tshɔŋ21 期日 khei4 jɐt8 
2 襪 mɐt2 20 巴士 pa55 si35 君 kwɐn1 
3 脷 lei22 21 鴨 ap3 哥哥 kɔ1 kɔ1 
4 鈕 nɐu35 22 龜 kwɐi55 韆鞦 tshin1 tsɐu1 
5 餅 pɛŋ35 23 筷子 fai33 tsi35 食 sik6 
6 水 sœi35 24 鞋 hai21 波板糖 pɔ1 pan2 thɔŋ35 
7 琴 khɐm21 25 電話 tin22 wa35 裙 khwɐn21 
8 碗 wun35 26 糖 thɔŋ35 腳 kœk3 
9 蕉 tsiu55 27 腳板 kœk3 pan35 損 syn2 
10 雞 kɐi55 28 杯 pui55 膠布 kau1 pou3 
11 枱 thɔi35 29 洗面 sɐi35 min22 貼 Tip3 
12 裙 khwɐn21 30 粥 tsuk5 喊 ham3 
13 花 fa1 31 耳 ji23 花 fa1 
14 蘋果 phiŋ21 kwɔ35 滑梯 wɐt6 thɐi1 
15 西瓜 sɐi55 kwa55 麵包 min6 pau1 
16 刀 tou55 飲牛奶 jam2 ŋɐu4 nai5 
17 貓 mau55 蘋果 phiŋ21 kwɔ35 
18 魚 jy35 
 
 
梨 lei2 
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Appendix D  
Stimuli of Goldman Fristoe Test of Articulation (Goldman & Fristoe, 1986) 
Single words
1. house 
2. telephone 
3. cup 
4. gun 
5. knife 
6. window 
7. wagon, wheel 
8. chicken 
9. zipper 
10. scissors 
11. duck, yellow 
12. vacuum 
13. matches 
14. lamp 
15. shovel 
16. car 
17. rabbit 
18. fishing 
19. church 
20. feather 
21. pencils, this 
22. carrot, orange 
23. bathtub, bath 
24. thumb, finger, ring 
25. jumping 
26. pajamas 
27. plane, blue 
28. brush 
29. drum 
30. flag 
31. Santa Claus 
32. Christmas tree 
33. Squirrel 
34. Sleeping, bed 
35. stove
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Story 1 
Jerry 
Playing 
Drum 
Ball 
Wagon 
Much 
Noise 
Taking 
Bath 
Loses 
Soap 
Floor 
Brushing 
Toothpaste 
Blue 
Pajamas 
Yawns 
Yellow 
Light 
Sleeping 
Covers 
Sheets 
Story 2 
Jack 
Ricky 
Going 
Fishing 
Glasses 
Shirt 
Zipper 
Bridge 
Dog 
Chasing 
Squirrel 
Catch 
Fish 
Four 
Five 
Thirteen 
They 
Laugh 
Very 
House 
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Appendix E 
Questionnaire given to parents 
問卷 Questionnaires 
煩請家長填妥以下問卷，謝謝! 
Parents please kindly fill in this questionnaire, thank you! 
 
Name of the participant: ___________________  Date of birth: __________________ 
Date: ________________________ 
1. 小朋友是否有聽力問題?  (Does your child have hearing problems?) 
有 (Yes)      無 (No) 
 
2. 小朋友是否有智力問題? (Does your child has cognitive problems?) 
有 (Yes)      無 (No) 
 
3. 小朋友在何時同時開始接觸廣東話及英文? (When did the child first expose to both 
English and Cantonese?) 
六個月前 (before 6 months)  一歲前 (before 1 year old) 
歲半前 (before 1 and a half years old)   兩歲前 (before 2 years old) 
其他時間, 請註明 (Other, please specify): ________________________________ 
 
4. 在家中, 小朋友多以什麼語言溝通?  
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(Which language does the child use to communicate at home most of the time?) 
多以英文, 間中以廣東話 (Use English most of the time, but use Cantonese 
occasionally) 多以廣東話, 間中以英語 (Use Cantonese most of the time, but use 
English occasionally) 
一半英語, 一半廣東話 (Use Cantonese and English evenly) 
 
5. 小朋友就讀的學校類別 (What types of kindergarten does the child study at?) 
中文幼稚園 (Chinese Kindergarten)  英文幼稚園 (English kindergarten) 
國際幼稚園 (International kindergarten) 
其他, 請註明 (Other, please specify): ______________________ 
6. 小朋友在學校以什麼語言溝通?  
(Which language does the child use to communicate at school?) 
多以英文, 間中以廣東話溝通 (Use English most of the time, but use Cantonese 
occasionally)多以廣東話, 間中以英文溝通 (Use Cantonese most of the time, but use 
English occasionally) 
一半英文, 一半廣東話 (Use English and Cantonese evenly) 
其他, 請註明 (Other, please specify): _________________________ 
 
7. 你認為小朋友的廣東話還是英語的語言能力較好? 
(Which language you think the child is better at?) 
廣東話 (Cantonese)   英文 (English)   差不多 (Almost the same) 
